P. aeruginosa produces a range of metabolites among them pyocyanin, protease and hemolysin. In our study, the antibacterial and antivirulence factors activity of the methanolic extract of cranberry was investigated against 20 clinical isolates of P. aeruginosa by using two-fold dilution method (2FD).
INTRODUCTION
P. aeruginosa secretes some very toxic products enabling it to be invasive, colonization, and destroy the tissues(1). Including; protease which disrupts the host physical barriers by disrupting peptide bonds within proteins (2) ;Hemolysin that has a necrotizing effect on red blood cells and causes ulceration in the skin of injected animals(3); As well as pyocyanin which is the most abundantly, where nearly 95% of P. aeruginosa isolates produce pyocyanin (4) . Previous investigations have referred the pyocyanin not only participate in the persistence of P. aeruginosa in the CF patients' lungs but also interferes with many mammalian cell functions, involve, cell respiration, epidermal cell growth, ciliary beating, prostacyclin release from lung endothelial cells and calcium homeostasis. (5, 6) .Seven genes have been diagnosed with an important role in pyocyanin formation, namely phzCDEFGMS, among of them phzM and phzS which are central to the conversion of phenazine-1-carboxylic acid (PCA) to pyocyanin in a two-step reaction. First, PCA is converted to (5-methylphenazine-1-carboxylic acid betaine) encoded by phzM and then to (pyocyanin) encoded by phzS (7, 8) .As a result of significant clinical impact put them at the forefront of research for the past decade, at yet, remains lacking in potent inhibitors.
The Vaccinium macrocarpon ( Cranberry ) has been found to have many beneficial effects on human health, ranging from prevention of cancers and cardiovascular diseases to the ability to modify bacteria behaviour, interfering with virulence factors and leading to prevention of common bacterial infections (9) .Therefore, this study aims to evaluation the potential of Cranberry extract to work as antibacterial,as well as, whether it can inhibit the pyocyanin, hemolysin and protease productivity.And quantifying the phzM gene expression by using RT-qPCR to assessment the cranberry activity against pyocyanin at the genotype level.
MATERIALS AND METHODS

Sampling:
Total of 156 samples was collected from different clinical cases from Ramadi Teaching Hospital and Ramadi Hospital for Women and Children in Iraq country. The identification of isolates was accomplished by conventional and 16S rRNA tests.
Polymerase Chain Reaction Amplifications (PCR)
Detection of 16S rRNA and phzM genes
The bacterial DNA was extracted according to a Genomic -Extraction Kit (Biobasic / Korea). The 
Pyocyanin production test
According to (10) , 3ml of bacterial suspensions was filtrated (by 0.20 μm) pore size and measured its absorbance at 450 nm.
Hemolysin activity test
The test was done by serial dilutions of the bacterial growth in 1 ml of sodium phosphate, thereafter 80 μl of 5% RBC was added and incubated for 3 h at 37°C (11) .
Protease activity test
It was determined by mixed 200μl of bacterial supernatants with 180μl of the casein substrate solution and incubated for 20 minutes, thereafter, 3 ml of 5% Trichloroacetic acid was added to stopping the reaction, then centrifuged at 2500 rpm, and the supernatants were measured at 275 nm (12) .
Identification of cranberry active compounds
Active compounds were identified by using Gas chromatography-mass spectrometry (GC-MS).
Determination of minimal inhibitory concentrations (MIC)
In this study, theMICs of cranberry extract were estimated against 20 P. aeruginosa isolates by using by 96-well plate microdilution method as described previously (13) .
Effect of cranberry extract on some virulence factors
The sub-MIC of cranberry extract was used to an estimate its effect against pyocyanin, hemolysin and protease activity by using twofold dilutions method as described by (14) .
Expression of phzMgene
The total RNA was isolated by using Accuzol Reagent according to the method described by Manufacture Company (Bioneer / Korea). Gene-expression assessment of phzM gene was accomplished by using (one-step RT-qPCR) before and after treatment with sub-MIC 0.00351 mg/ml of cranberry extract, by using specialized primer for phzM (pyocyanin gene) and specialized primer for oprL gene (housekeeping gene), according to the program that showed in table 1. Then, Livak equation was used to calculation the Ct value and gene expression before and after treatment with cranberry extract. 
RESULTS AND DISCUSSION
Identification
The isolation and identification results showed 51 isolates belonged to P. aeruginosa, which distributed according to table 2. The result has shown the highest ratio of P. aeruginosa isolates were isolated from burn cases at percentage 11/51 ( 37%) of different clinical cases. This may be due to this pathogen possess many potentially virulent factors that allow it to colonize and infecting mammalian tissue (15) .Such as protease, pyocyaninand hemolysinthat promote adherence to host cells, elicit inflammation, destroy host tissue and disrupt defense mechanisms (16) (17) (18) (19) . As a result to damage of the skin barrier in burn patients, frequent scrubbing and manipulation of the burn site as well as high resistance to topical povidoneiodine, cross-contamination with strains of Pseudomonas become more likely (16, 19) .
Detection the 16SrRNA gene
The gel electrophoresis results for PCR products of the DNA sequence using the 16S rRNA primer showed bands with a molecular size of (956 bp) for all isolates. This supports conventional tests results, which indicates these isolates belong to P. aeruginosa (20) . Figure 1 shows a result of 14 isolates out of 51. 
Detection the phzM genes
phzM gene was screened by PCR technique for all studied isolates by using a specific primer.
Thereafter, the amplified products were transferred on 1.5% agarose gel for 90 min. The results showed that 51/51 (100%) of isolates were possessed phzM gene where the bands appeared within the expected size of the gene (535bp). Result of 15 isolates out of 50 is shown in figure 2 . Lane M represents (1500)bp DNA ladder, Lanes1-15 represent bands of P. aeruginosa isolates.
Virulence factors production
A total of 51 P. aeruginosa isolates was subjected to estimate its productivity to pyocyanin, hemolysin and protease. The result revealed the pyocyanin productivity ranged among 1.198 -0.09 nm.
By comparing this productivity with the presence ratio of phzM gene, it was observed that there is a clear variation in the expression ratios, where the productivity of some isolates for pyocyanin pigment was weak or not already produced, while the other isolates productivity are ranged among medium and strong. This variation may be due to genetic structure variability. Therefore, all isolates do not appear to possess this phenotypic characteristic although they have the genetic component. The variation in the pyocyanin productivity also may be attributed to regulators, where the mutations in the rhlI-rhlR and las-lasR QS systems lead to loss of pyocyanin production (21) .
Whereas hemolysin activity titers ranged among(64-0), This variation is due to many factors such as temperature, pH, incubation period and the number of bacteria (22) , As well as the protease productivity was variable and its activity ranged among (225.6-0).The variation of the results may be back to differences of the isolates sources or genetic variation among pathogenic isolates (7, 23) .
Diagnosis ofthe active compounds of cranberry extract:
An analysis of the cranberry sample by GC-MC was conducted to determine the active compounds found in this mixture; the result is shown infigure 3. The chemical compositions of crude cranberry extract demonstrated an interesting mixture of compounds with significant antimicrobial activity such as; 5-Hydroxymethylfurfuraldehyde (HMF), Furfural, Levoglucosan, stevioside and Palmitic acid (24) (25) (26) (27) (28) (29) (30) (31) (32) .
Al-Rifai
Determination of minimum inhibitory concentration (MICs)
The results showed the cranberry extract has a good antibacterial effect against P. aeruginosa isolates. Where the MIC values of visible growth were 0.0562 mg/ml for thirteen of them and 0.1125 mg/ml for others. These properties attributed to antibacterial components in cranberry concentrate which act to damage the cell membrane and induced cell lysis, these compounds enter the bacterial cells easily through these lesions which also lead to facilitate leakage of the cell contents. in addition, interact with the bacterial DNA, eventually leading to cell death (33) . 
Al
Virulence factors assessment after treatment with cranberry extract
A strongest 20 isolates were selected according to its virulence factors activity, to assessment the pyocyanin, protease and hemolysin productivity after treated with crud cranberry extract, the result was as shown in table 4. The effectiveness of cranberry active compounds that are revealed by GC-MS appear to have a significant effect, where it led to significantly decrease or inhibit all of the virulence factors under study at sub-MIC 0.00351 mg/ml. These compounds are; 5-Hydroxymethylfurfuraldehyde (HMF) which was the most abundantly with (Area79.2%), that characterized by good antibacterial and antifungal activity, enable it to use in pharmaceutical, cosmetics and pesticides. HMF it has been found in little amount in honey and some fruit-juice and has received some studies that showed that the antimicrobial effect of honey is due to the presence of this compound (24, 25) . As well as Levoglucosan this compound was reported with high affinity towards theRhlR and LasR proteins, resulting in inhibit the biofilm and other important virulence factors that are regulated by quorum sensing QS (30) . Also contain Palmitic acid compound which is the most common saturated free fatty acid (FFAs) in plants, animals, and microorganisms which has potent antibacterial properties. The prime target site of FFA action is the cell membrane, where it disrupts the oxidative phosphorylation and electron transport chain. (32) .
Expression phzM gene
The gene expression of phzM gene before and after treatment with cranberry extract was investigated for two bacterial isolates. ΔCT, ΔΔCT and fold values were demonstrated in table 5,6 and figure 4. The gene expression result of the first isolate indicates that the cranberry extract has a good inhibitory effect on the phzM gene, where reduced its expression to 0.4353 fold, this is consistent with the phenotypic detection results, which indicated that the cranberry extract completely inhibited the pyocyanin production. While, the result was reversed for the second isolate where the fold value was increased to 5.578 fold after the treatment. Despite the high rate of gene expression, but this result did not correspond to the phenotype results that showed the extract also led to completely inhibit the pyocyanin production in this isolate.
